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$EVWUDFW² WKLV SDSHU GHVFULEHV DQ HIIRUW WR LQYHVWLJDWH DQG
EHWWHU GHILQH WKH FDSDELOLWLHV RI D PRGHUQ PDWKHPDWLFDO
VROYHULQSUHGLFWLQJWKHLQRQGHVLJQSHUIRUPDQFHRIDWXUER
IDQ HQJLQH 3: 7KH UHVXOWV ZLOO YDOLGDWH WKH XVH RI
FRPPHUFLDOO\DYDLODEOH2EMHFW2ULHQWHG3URJUDPPLQJ223
ZLWK & VRIWZDUH WRROV IRU WKHVH SUREOHPV DQG OHDG WR D
EHWWHUXQGHUVWDQGLQJRIWKHIORZSKHQRPHQRQZLWKLQWKHLQOHW
WRWKHRXWOHWLQWKHHQJLQH%HWWHUHQJLQHGHVLJQVWKDWHQKDQFH
GHVLJQSRLQW RSHUDWLRQ DQG LPSURYH SHUIRUPDQFH FRXOG






-HW HQJLQHV DUH W\SH RI JDV WXUELQHV WKDW DUH XVHG WR
JHQHUDWH D KLJKVSHHG MHW IRU SURSXOVLYH SXUSRVHV ,W¶V
GULYHQDQGGLVFKDUJHVDKLJKVSHHGPRYLQJMHWRIIOXLGWR
JHQHUDWH WKUXVW LQ DFFRUGDQFH WR 1HZWRQ¶V 7KLUG /DZ RI
0RWLRQ ([DPSOHV RIJDV WXUELQHVEHLQJXVHG IRU DLUFUDIW
SURSXOVLRQ DSSOLFDWLRQV LQFOXGH WXUERSURSV WXUERMHWV
WXUERIDQVDQGUDPMHWV,QJHQHUDODJDVWXUELQHFRQVLVWVRI
DQXSVWUHDPFRPSUHVVRUFRXSOHGWRDGRZQVWUHDPWXUELQH
DQG D EXUQHU LQ EHWZHHQ >@ 7KHVH FRPSRQHQWV
FRPSURPLVHVWKHKHDUWRIDJDVWXUELQHHJJDVJHQHUDWRU
7XUERIDQ HQJLQHV DUH IRXQG RQ FRPPHUFLDO DLUOLQHUV
DURXQG WKHZRUOGDQGKDYH UHYROXWLRQ WKHZD\ZH WUDYHO
7KH WXUERIDQ HQJLQH IXQFWLRQV E\ WKH ZD\ RI D
WKHUPRG\QDPLFF\FOHZKHUHDLULVLQJHVWHGLQWRWKHHQJLQH
FRPSUHVVHG FRPEXVWHG H[SDQGHG DQG H[KDXVWHG IURP
WKHHQJLQHFUHDWLQJWKUXVWWRSURSHOWKHYHKLFOH7KHVHILYH
VWHSVDUHFDUULHGRXWE\ILYHPDMRUHQJLQHFRPSRQHQWVWKH
IDQ FRPSUHVVRU ORZ DQG KLJK SUHVVXUH FRPEXVWRU RU
FRPEXVWLRQ FKDPEHU WXUELQH KLJK DQG ORZ SUHVVXUH
DQG H[KDXVW QR]]OH >@ 7KH\ ZHUH GHVLJQHG DV D
FRPSURPLVH EHWZHHQ WKH WXUERSURS DQG WXUERMHW HQJLQHV
$WXUERHQJLQHLQGXFHVD ODUJHLQWHUQDOSURSHOOHUDQGWZR
VWUHDPV RI DLU IORZLQJ WKURXJK WKH HQJLQH 7KH SULPDU\




WXUELQHV ERWK DUH H[SHOOHG IURP D VLQJOH QR]]OH 7KH
HQJLQHV KDYH D EHWWHU SHUIRUPDQFH JUHDWHU IXHO HFRQRP\
WKDQ WXUER MHW DW ORZ SRZHU VHWWLQJ ORZ VSHHG DQG ORZ
DOWLWXGH +LJK %\SDVV UDWLR WXUERIDQ MHW HQJLQHV OLNH WKH
3: DUH IRXQG LQ ODUJH FRPPHUFLDO DLUOLQHUV 7KH
%\SDVV UDWLR LV QRZ  RU ODUJHU 7KH VXEVRQLF VSHHG
KLJKE\SDVV WXUERIDQV DUH PRUH IXHO HIILFLHQW DQG TXLHWHU







DUH LGHQWLILHG E\ VWDWLRQ QXPEHU WR SURYLGH HDVH RI
UHIHUHQFHIRULWHPVVXFKDVFRPSRQHQWORFDWLRQV ()LJXUH
LOOXVWUDWHV WKH VFKHPDWLF GLDJUDP FRQILJXUDWLRQ RI WKH
3: HQJLQH DQG WKH VWDWLRQ QXPEHULQJ IRU HDFK
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,Q GHVFULELQJ WKH SHUIRUPDQFH RI D WXUERIDQ HQJLQH LW LV
KHOSIXO WR GHILQH WKHLU LPSRUWDQW DLUEUHDWKLQJ HQJLQH
SHUIRUPDQFH SDUDPHWHUV WKDW DUH XVHIXO LQ DLUFUDIW
SURSXOVLRQ7KH\DUHWKUXVWIXHOFRQVXPSWLRQDQGHQJLQH
HIILFLHQFLHV(DFKRIWKHVHSDUDPHWHUVLVEULHIO\GLVFXVVHG




HQJLQH WR PRYH WKH DLUFUDIW WKURXJK WKH DLU )RU D
SURSXOVLRQ V\VWHP LW PXVW EH LQ SK\VLFDO FRQWDFW ZLWK
DZRUNLQJ IOXLGWR SURGXFH WKUXVW 7KUXVW GHSHQGV RQ WKH
DPRXQWRIJDV WKDW LVDFFHOHUDWHGDQGRQWKHGLIIHUHQFHLQ
YHORFLW\RI WKH JDV WKURXJK WKH HQJLQH )RU WKH WXUER IDQ
HQJLQHV WKHDQDO\VLV IRU WKH WRWDO WKUXVW LVPDWKHPDWLFDOO\
GHVFULEHGLQHTXDWLRQ
       core bypassF m V V m V V    
ZKHUH ) LV WKH 7KUXVW IRUFH

corem LV &RUH 0DVV )ORZ

bypassm LV %\SDVV 0DVV )ORZ DQG V LV 1R]]OH ([LW
9HORFLW\ V %\SDVV([LW9HORFLW\DQG V ,QWDNH9HORFLW\
 6)&









:KHUH  &RQYHUWV VHFRQGV WR KRXUV





7R FDOFXODWH WKH FRPSRQHQW SHUIRUPDQFH SDUDPHWHUV
XQNQRZQ DQG NQRZQ LQOHW DQG GLVFKDUJH FRQGLWLRQV IRU
HDFK FRPSRQHQW PXVW EH GHWHUPLQHG 7KH XQNQRZQ LQOHW
DQGGLVFKDUJHFRQGLWLRQVWKDWQHHGWREHFDOFXODWHGDUHWKH
SUHVVXUH WHPSHUDWXUH 0DFK QXPEHU 0DVV )ORZ 7KUXVW
DQG6)&7KH3:LVDQXQPL[HGWZLQVSRROWXUERIDQ
HQJLQH WKHFDOFXODWLRQ LVGRQHDFFRUGLQJ WR WKHDVVHPEO\


























:KHUH P LV WKH 0DVV IORZ 5DWH NJV K LV $LUJDV
&RHIILFLHQW$LV6HFWLRQ$UHD M  p LV7RWDO3UHVVXUH
3D T LV 7RWDO 7HPSHUDWXUH . DQG  q O LV )ORZ
'HQVLW\
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,Q WKLVVHFWLRQRI WKHHQJLQH WKHUH LVQRH[FKDQJHRIKHDW
DQG NLQHWLF HQHUJ\ RFFXUUHQFH LI RQ JURXQG WKH WRWDO
SUHVVXUH DQG WRWDO WHPSHUDWXUH IRU WKLV H[SUHVVLRQ LV
PDWKHPDWLFDOO\GHVFULEHGDV
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:KHUH P 7RWDO3UHVVXUH T LV7RWDO7HPSHUDWXUHP 




%\SDVV WKH RWKHU FRUUHVSRQGV WR WKH FRPSUHVVRU DQGKDV
ORZHUSUHVVXUHUDWLR fS FRPSDUHGWRFRUHFRPSUHVVRUV
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bcm m m  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
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 ZKLFK JLYHV
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7KH UHVHDUFK REMHFWLYH RI WKLV SDSHU LV WR WUDQVIHU WKH
SDUDPHWHUV IURP WKH LQOHW VHFWLRQ WR WKHRXWOHW VHFWLRQ IRU
HDFKFRPSRQHQWFRQWDLQLQJLQWKH3:HQJLQH 8VLQJ
WKH JLYHQ GHVLJQ SDUDPHWHUV WR FDOFXODWH WKH WRWDO WKUXVW
6)& 6HFWLRQ $UHD 0DFK QXPEHU 0DVV IORZ HWF LQ WKH
JURXQG VWDWH RI WKH SQHXPDWLF WHVW HDFK VHFWLRQ RI WKH
WKHUPDOSDUDPHWHUVLQWKHHQJLQH7KHUHVXOWVSURYLGHGDUH




UDQJH JLYHQ E\ 5ROOV 5R\FH ERRN LV IURP a >@
EXW  UHIHUULQJ WR WKH UHVXOWV LQ 7DEOH  WKH 0DFK
QXPEHUIRUWKH)DQLQOHWLVZKLFKOLHVFORVHWR
7KH%\SDVVH[LW0DFKQXPEHUUDQJHJLYHQE\5ROOV5R\FH
ERRN LV IURP a >@%XW UHIHUULQJ WR WKH UHVXOWV LQ
7DEOH  WKH 0DFK QXPEHU IRU WKH %\SDVV 2XWOHW LV
ZKLFKLVDERYHWKHUDQJH






7DEOH  WKH 0DFK QXPEHU IRU WKH FRPSUHVVRU LQOHW LV
ZKLFKOLHVFORVHWR
7KH 7XUELQH LQOHW 0DFK QXPEHU UDQJH DFFRUGLQJ WR WKH
ERRN LVHTXDO WR >@5HIHUULQJ WR WKH UHVXOWV LQ7DEOH
 WKH 0DFK QXPEHU IRU WKH FRPSUHVVRU LQOHW LV 
ZKLFKLVORZHUWKDQWKHUHTXLUHGUDQJH
7KH 7XUELQH H[LW 0DFK QXPEHU DFFRUGLQJ WR WKH ERRN LV
DSSUR[LPDWHO\ HTXDO WR  EXW OHVV WKDQ  >@
$FFRUGLQJ WR WKH UHVXOWV LQ7DEOH  WKH0DFKQXPEHU
IRUWKHWXUELQHRXWOHWOLHVEHWZHHQWKHUDQJHVJLYHQ
5()(5(1&(6
>@ .$+(1*/,(:Aerothemodynamic cycle analysis 
of a dual-spool, separate-exhaust Turbofan Engine 
with an interstage turbine burner>'@0LFKLJDQ
0LFKLJDQ7HFKQRORJLFDO8QLYHUVLW\
>@ &ROLQ.OLQJ3URFHVV'HVFULSWLRQHow a Turbofan 
Engine Works>-@(1*/
>@ 5ROOV5R\FHThe Jet Engine >0@WK8.
>@ 33:DOVK3)OHWFKHUGas Turbines Performance>0@
QG2[IRUG%ODFNZHOO3XEOLVKLQJ&RPSDQ\
a
>@ 7UHDJHUAircraft Gas Turbine Engine Technology>0@
UG,QGLD0F*UDZ+LOO(GXFDWLRQa
